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detected by measuring prostaglandins, such as prostanglandin E2 (PGE2), and thromboxane B2 
(TXB4), which also induce inflammation. 

5. Experiments were conducted to evaluate the effectiveness of extracts isolated from 
Aristolochia taliscana and compounds found therein on the inflammatory response. Specifically, 
the ability of eupomatenoid compounds derived from Aristolochia taliscana extracts were tested 
for their ability to inhibit tiie production of LTB4, PGE2 and TXB4. 

6. Dried samples of A. taliscana leaves were first extracted by maceration for 4 x 48 
hours in 3-5 volumes of petroleum ether. Successive extracts were decanted after each 48-hour 
period, evaporated to dryness and combined. Exhibit B shows the scheme for the Identification 
and isolation of eupomatenoid- 1, eupomatenoid-7, eupomatenoid-8 and licarln A by successive 
chromatographic separations from A^ taliscana extracts. Initially, the separations were 
characterized, and their fidelity confirmed using small batches of dried A. taliscana 
approximately 20g. The isolation of eupomatenoid-7 batch sizes of I-l .5kg were required during 
scale up procedures. 

7. Fractions containing single compounds were evaporated to dryness and the compound 
re-ciystallized from hexane. All columns were packed with chromatographic grade silica, and 
had dimensions appropriate to the scale of the quantity of crude extract. Elution under gravity 
was perfoimed with the following solvent systems, (volumes appropriate to scale): 

£Qlumia:Hght petroleum (br 40'*-^07CHCb 70/30, 65/35/ 50/50. 30/70; CHCI3 100%; 
CHCI3/CH3OH 80/20, 50/50. Column 2 : light petxoleum/CHCb 80/20, 70/30, 50/50. ColynuLi: 
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lightpetroleum/CHCb 70/30, 50/50. Coluimii: Hexane/CHClj 2/1. ColmilLS: Hexane/CHCb 
60/40. Column 6 : Hexane/CHCh 60/40. eolimml: Hexane/CHCh 2/1. 

8. Eupomatenoids-1 and -7 (El, E7) were analyzed by Time-of-Flight Mass 
Specteoscopy CTOF-MS) and proton Nuclear Magnetic Resonance Spectroscopy (NMR) and 
compared to pure compounds to conjBrm their identities. The authentic compounds were used as 
reference standards to guide the isolation of those two constituents from the extract using thin- 
layer chromatography (mobile phase chloroform:hexane 8:3 v/v; development with anisaldehyde 
reagent and visualization under UV light at 254nm). Purification of sufficient qxiantities of E7 
required scaling up of the extraction/isolation process, and combining final chromatographic 
fi:actions. 

9. The identities of eupomatenoid-S (E8) and licarin A were also confirmed by rigorous 
analysis by TOF-MS and NMR, before the compounds were submitted for biological testing. 

10. Exhibit C shows the chemical structures of the isolated eupomatenoid compounds. 

1 1. The effects of the isolated eupomatenoid compounds on inflammation were 
determined by measuring the generation of prostaglandin E2 (PGE^) and thromboxane B2 (TXB2) 
for the divergent COX pathway, or leukotriene B4 (LTB4) for the LOX pathway using an in vitro 
rat leukocyte cell model. 

12. Mixed leukocytes were obtained from female Wistar rats treated 16 hours previously 
with 10ml 6% oyster glycogen by peritoneal lavage. The leukocytes were resuspended at 2.5 x 
10® cells/ml in Hanks Buffered Saline Solution at 37**C. The cells were then incubated for 5 
minutes with each test compound (added in 2]l\ of DMSO, at final concentrations of 5, 1 0, 25 or 
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50|xg/ml, n=3) prior to challenge with the calcium ionophore, A23187, for 10 min. The cells 
were pelleted down and the levels of PGE2, TXB2 and LTB4 were measured in the supernatant 

13. The addition of the calcium ionophore A23187 to the mixed leukocyte suspensions 
produced a robust response, with PGE2 formation stimulated approximately 6-fold (Exhibit D), 
TBX2 generation stimulated 30-fold (Exhibit E), and LTB4 generation stimulated 40-fold 
(Exhibit F). 

14. Exhibit E shows that El inhibited the generation of TXB2 by approximately 80% at 
concentration of 5, 10, 25 or 50fig/ml (Exhibit E). The formation of PGE2 was also inhibited, 
although the effect was not as consistent (Exhibit D). LTB4 generation did not appear to be 
inhibited by El (Exhibit F). The results with El demonstrate that El is capable of inhibiting the 
COX pathway and less effective at inhibitmg the LOX pathway. 

15. E7 produced a profound inhibition of TXBj formation (Exhibit E) and similarly 
reduced the generation of PGE2 (Exhibit D). The effect was not restricted to the COX pathway, 
as a strong inhibitory effect was also seen against LTB4 generation (Exhibit F). 

16. When tested, E8 did not appear to inhibit TXB2 generation (Exhibh E) and had little 
or no effect on the formation of PGE2 (Exhibit D) or LTB4 (Exhibit F), except at the highest 
concentration. 

1 7- Like E7, licarin A had a general effect to inhibit A23187-initiated stimulation of 
TXB2 and TB4, and a reduced generation of PGE2 (Exhibit D, E, F). 
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18. Any potential for cytotoxicity was assessed by measurement of changes in the 

activities of myeloperoxidase (MPO) and lactate dehydrogenase (LDH) en2ymes. 

] 9. Supematants from A23 1 87-treated cells were tested for MPO enzyme activity. Such 

enzyme activity was detectable by measuring the conversion of the substrate hydrogen peroxide 

(H2O2) to hypochlorous acid (HOCl). Total cellular content of MPO was measured after lysis by 

the detergent Triton X-100. 

20. Cytotoxicity was also assessed by measurement of LDH activity in the supernatant 
following a fifteen-minute pretreatment wilii the test compounds. Enzyme activity was measured 
indirectly by the specific absorption at 340nm of reduced MADH. Triton X-100 was used to 
solubilize cells, to provide a measurement of total cellular LDH content. 

21. The appearance of MPO activity in the medium was increased almost 8-fold above 
the basal levels in unstimulated cells within 5 minutes of exposure to A23187, and more than 
10-fold by ten minutes. Exhibit G and H show that the addition of Triton X-100 produced a 
maximal release of approximately 18-fold within 5 minutes. Exhibit 1 shows that the release of 
LDH was increased more than 4-fold by the addition of A23187 and approached 8-fold when 
Triton X-100 was added. 

22. The MPO release was unaffected by EI at 50ng/ral (Exhibit G), although there was a 
slight elevation of the level of LDH at this concentration (Exhibh t). Thus, El has little or no 
cytotoxic effects on the cells. 
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23. Using the MPO assay, £7 at SOjig/ml produced a stimulation of MPO release beyond 
that obtained by A23187, almost to the extent achieved by cell lysis with the detergent (Exhibit 

G) , suggesting a powerful cytotoxic effect. A similar response seen at 10 and 25|ig/ml (Exhibit 

H) , the E7 cytotoxic effect was also observed in the LDH assay at ail concentrations above 
5|ag/rai (Exhibit I). 

24. Using the MPO assay, E8 appeared to abolish MPO release and/or activity at 10, 25 
and 50 jAg/ml (Exhibh G and H). The mechanism responsible for the inhibition of MPO release 
and/or activity is not clear, but may reflect a general cytoprotective property of the compound 
since there was also an small inhibition of LDH release (Exhibit I). Alternatively. E8 may be 
able to scavenge the substrate hydrogen peroxide, or inhibit the MPO enzyme. 

25. MPO release was increased by licarin A (Exhibit G) and reflected in the 
measurements of LDH release (Exhibit I). Thus, licarin A exhibits a strong cytotoxic effect. 

26. These results demonstrate that El is a selective inhibitor of the COX pathway, with 
little or no propensity for cytotoxicity and thus acts as a potent inhibitor of the inflammatory 
response. Although E8 appears to be a weak inhibitor of LIB4, PGE2 and TXB4 production, the 
compound does seem to have some cytoprotective properties. Although E7 and licarin A exhibit 
some cytotoxic effects, these compounds are capable of inhibiting the formation of the LTB4, 
PGEj and TXB4 and have potential for use as inhibitors of the inflammatory response. Table 1 
summarizes the results of the experiments presented herein. 
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Table 1 . The effects of eupomatenoids on inflaiDmatoiy cell biomarkeis 



Compound 


PGE. 


TXBi 


LTBi 


MPO^ 


LDH2 


Eupomatenoid 1 


+ 






0 


+/- 


Eupomatenoid 7 


+ 


+ 


+ 


+ 


+ 


Eupomatenoid 8 


+/- 


0 








Licarin A 


+/- 


+ 






+ 



indicates activity against the target, indicates weak anti-inflammatoiy or cytotoxic 



activity, "0" indicates no effect, and indicates an inhibitory action. 
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Exhibit B s^ettie fbr the chromatogfaphic isolaflore of liio compounds 
eijpomatenoic»-l (B1). eupomatenoid-? (E7), eupomatenoW-B and liearin 
A (LA) flvm the pMr(ileuin*ether extract of A talisaanQ leaf. 
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Exhibit F 



Effect of eupomatenoid compounds at B, id, 25 or BOpgfnd on 
The sfimulation bf A23187 of LTBi formation In rat leukocytes 
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Exhibit H 



Stimulafion by E7 and inliibltion by EB«t 10, 25 orSOfjaftHi Of 
release or activity of MPO in rat leukocytes 
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